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Introduction
DhiZdVgi]g^i^hd[i]Z]^eVcY$dg`cZZ^hVgZaVi^kZanXdbbdc
bjhXjadh`ZaZiVaY^hdgYZg!l^i]egZkVaZcXZ ^cXgZVh^c\l^i]
V\Z B^ZYZbV &..,# DhiZdVgi]g^i^h XVjhZh ^beV^gbZcih
hjX]VheV^c!bjhXaZlZV`cZhh!adhhd[gVc\Zd[_d^cibdi^dc!
VcY_d^ci^ chiVW^a^in#;jgi]ZgbdgZ!dhiZdVgi]g^i^h]VhVbV_dg
^beVXidcYV^ana^[ZVcYd[iZcaZVYhidVkd^YVcXZd[e]nh^XVa
VXi^k^in9Z``ZgZiVa&..'!;ZahdcZiVa'%%%!BX6a^cYdc
ZiVa&..(!HiZjai_ZchZiVa'%%'#6aVX`d[gZ\jaVge]nh^XVa
VXi^k^in^ceZdeaZl^i]dhiZdVgi]g^i^hd[i]Z]^eVcY$dg`cZZ
^hVc^ bedgiVcig^h`[VXidg[dg[jgi]Zg[jcXi^dcVaYZXa^cZVcY
^hVhhdX^ViZYl^i]^cXgZVhZY]ZVai]XVgZXdhih9jcadeZiVa
'%%*#
>c hZkZgVa Xa^c^XVa egVXi^XZ \j^YZa^cZh! ZmZgX^hZ ^h
gZXdbbZcYZY[dgeZdeaZl^i]dhiZdVgi]g^i^hd[i]Z]^eVcY$
dg `cZZ 7gVcYi &..-!=dX]WZg\ Zi Va &..*! ?dgYVc Zi Va
'%%(!Kd\Zah Zi Va '%%&! O]Vc\ Zi Va '%%*# I]Z \dVa d[
ZmZgX^hZ ^h id gZYjXZ ^beV^gbZcih VcY ^begdkZ dkZgVaa
VXi^k^in!hdi]Vijai^bViZan^cY^k^YjVahXVcWZiiZgbZZi i]Z
YZbVcYhd[YV^ana^k^c\IVcZiVa&..-#E]nh^di]ZgVe^hih
X]ddhZi]ZYZa^kZgnbdYZ!XdciZci!VcYYdhV\Zd[ZmZgX^hZ
WVhZYdcXa^c^XVagZVhdc^c\Gdi]hiZ^cZiVa'%%(#HZkZgVa
hijY^Zh]VkZh]dlcZmZgX^hZidWZWZcZÄX^Va^ceZdeaZl^i]
dhiZdVgi]g^i^hd[]^eVcY$dg`cZZ^ciZgbhd[eV^c!e]nh^XVa
[jcXi^dcVcYhZa["eZgXZ^kZYZ[[ZXi;gVchZcZiVa'%%'!kVc
7VVg Zi Va &...# Jc[dgijcViZan! i]Z ^bbZY^ViZ Z[[ZXi d[
ZmZgX^hZhZZbhidYZXa^cZVcYÄcVaanY^hVeeZVghE^hiZghZi
Va'%%,#
6Y]ZgZcXZl^i]^ci]ZeZg^dYd[ZmZgX^hZ]VhWZZch]dlcid
WZVc ^bedgiVciegZY^Xidgd[djiXdbZ BVg`h Zi Va'%%*!
GdYYn Zi Va '%%*# HZkZgVa Vji]dgh ]VkZ hj\\ZhiZY i]Vi
adlVY]ZgZcXZid]dbZZmZgX^hZhV[iZgY^hX]Vg\Z^hdcZd[
i]ZbV^c gZVhdch [dg i]Z eddg adc\"iZgb Z[[ZXi^kZcZhh d[
ZmZgX^hZ ^c eZdeaZl^i] dhiZdVgi]g^i^h BVg`h Zi Va '%%*!
E^hiZghZiVa'%%,!GdYYnZiVa'%%*#>cdgYZgidXdci^cjZ
ZmZgX^hZV[iZg i]ZXZhhVi^dcd[VcZmZgX^hZegd\gVb! ^i]Vh
WZZchj\\ZhiZY i]ViZmZgX^hZhh]djaYWZ iVh "`dg^ZciZYVcY
^cXajYZhigViZ\^ZhidX]Vc\ZWZ]Vk^djgVcYZcXdjgV\ZhZa["
gZ\jaVi^dc h`^aah KZZc]d[ Zi Va '%%*# =dbZ ZmZgX^hZh
i]Vih^bjaViZi]ZXdcY^i^dchd[YV^aniVh`hh]djaYZc]VcXZ
VY]ZgZcXZid]dbZZmZgX^hZhV[iZgY^hX]Vg\ZVcYaZVYidV
bdgZe]nh^XVaanVXi^kZa^[ZhinaZ#
KZZc]d[VcYXdaaZV\jZhgZXZcianYZkZadeZYVcYZkVajViZY
Vc ZmZgX^hZ egd\gVb WVhZY dc i]ZhZ eg^cX^eaZh XVaaZY i]Z
»WZ]Vk^djgVa \gVYZY VXi^k^in¼ egd\gVb KZZc]d[ Zi Va
'%%+#I]^hegd\gVbXdch^hihd[VeZg^dYd[[VX^a^in"WVhZY
^ciZgkZci^dc[daadlZYWnWddhiZghZhh^dch#>ijhZheg^cX^eaZh
d[ deZgVci XdcY^i^dc^c\ ;dgYnXZ Zi Va &.,(! A^cYhigdb
Zi Va &..' VcY hZa["gZ\jaVi^dc AZkZci]Va Zi Va &.-,
VcY ^cXajYZh WddhiZg hZhh^dch id ^begdkZ VcY bV^ciV^c
VY]ZgZcXZ CdaVcY &.-.# I]Z egd\gVb ^h Y^gZXiZY Vi
Zc]VcX^c\ ZmZgX^hZ VY]ZgZcXZ VcY \gVYjVaan ^cXgZVh^c\
i]Z Vbdjci d[ e]nh^XVa VXi^k^in ^c V i^bZ"Xdci^c\ZcilVn
hd i]ViVXi^k^i^ZhVgZ\gVYjVaan ^cXgZVhZYWnegZhZifjdiVh
gZ\VgYaZhhd[^beV^gbZcih!Z\!^cXgZVh^c\lVa`^c\i^bZWn
Behavioural graded activity results in better  
exercise adherence and more physical activity than  
usual care in people with osteoarthritis:  
a cluster-randomised trial
Martijn F Pisters1,2, Cindy Veenhof1, Dinny H de Bakker1,3, François G Schellevis1,4  
and Joost Dekker4
1Netherlands Institute for Health Services Research (NIVEL), 2Utrecht University Medical Center, 3Tilburg University,  
4VU University Medical Center Amsterdam 
The Netherlands
Question: Does behavioural graded activity result in better exercise adherence and more physical activity than usual care 
in people with osteoarthritis of the hip or knee? Design: Analysis of secondary outcomes of a cluster-randomised trial with 
concealed allocation, assessor blinding, and intention-to-treat analysis. Participants0Jme^kdZh[ZfWj_[djim_j^^_fWdZ%eh
knee osteoarthritis. Intervention: Experimental group received 18 sessions of behavioural graded activity over 12 weeks and 
up to 7 booster sessions over the next year. The control group received 18 sessions of usual care over 12 weeks according 
to the Dutch physiotherapy guideline. Outcome measures: Exercise adherence was measured using a questionnaire and 
physical activity was measured using the SQUASH questionnaire at baseline, 13, and 65 weeks. Results: Adherence to 
recommended exercises was signiﬁcantly higher in the experimental group than in the control group at 13 weeks (OR 4.3, 
95% CI 2.1 to 9.0) and at 65 weeks (OR 3.0, 95% CI 1.5 to 6.0). Signiﬁcantly more of the experimental than the control group 
met the recommendations for physical activity at 13 weeks (OR 5.3, 95% CI 1.9 to 14.8) and at 65 weeks (OR 2.9, 95% CI 1.2 
to 6.7). Conclusion: Behavioural graded activity results in better exercise adherence and more physical activity than usual 
care in people with osteoarthritis of the hip or knee, both in the short- and long-term. 5SJBM SFHJTUSBUJPONCT00522106. 
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Research
'b^cjiZheZgYVnYZhe^iZi]ZVbdjcid[eV^c#I]Zjai^bViZ
\dVa ^h ^ciZ\gVi^dc d[ i]ZhZ VXi^k^i^Zh ^cid YV^an a^k^c\! hd
i]Vi eVi^Zcih YZkZade V bdgZ e]nh^XVaan VXi^kZ a^[ZhinaZ#
:Vga^Zg gZhZVgX] ]Vh h]dlc i]Vi Wdi] WZ]Vk^djgVa \gVYZY
VXi^k^inVcYe]nh^di]ZgVen^ ciZgkZci^dcVXXdgY^c\i]Z9jiX]
\j^YZa^cZKd\ZahZiVa'%%&gZhjai^cWZcZÄih^ciZgbhd[
eV^cVcYe]nh^XVa[jcXi^dcbZVhjgZYWnLDB68KZZc]d[
Zi Va '%%+# Adc\"iZgb WZcZÄih ^c iZgbh d[ lVa`^c\ VcY
e]nh^XVa [jcXi^dc bZVhjgZY Wn B68I6G"fjZhi^dccV^gZ
lZgZVahd[djcY#=dlZkZg!^igZbV^chjcXaZVg^[WZ]Vk^djgVa
\gVYZY VXi^k^in hjXXZZYh ^c ^cXgZVh^c\ VY]ZgZcXZ VcY
e]nh^XVaVXi^k^in#I]ZgZ[dgZ! i]ZgZhZVgX]fjZhi^dch[dgi]Z
egZhZcihijYnlZgZ/
9dZh WZ]Vk^djgVa \gVYZY VXi^k^in gZhjai ^c WZiiZg&#
ZmZgX^hZ VY]ZgZcXZ i]Vc jhjVa XVgZ ^c eZdeaZ l^i]
dhiZdVgi]g^i^hd[]^eVcY$dg`cZZ4
9dZh ^i gZhjai ^c bdgZ e]nh^XVa VXi^k^in i]Vc jhjVa'#
XVgZ4
Method
Design
6cVcVanh^hd[hZXdcYVgndjiXdbZhd[VWZ]Vk^djgVa\gVYZY
VXi^k^in ig^Va lVh eZg[dgbZY KZZc]d[ Zi Va '%%+# I]^h
ig^ValVhVh^c\aZ"Wa^cYXajhiZg"gVcYdb^hZYig^VaXdbeVg^c\
V WZ]Vk^djgVa \gVYZY VXi^k^in l^i] jhjVa XVgZ VXXdgY^c\
id i]Z 9jiX] e]nh^di]ZgVen \j^YZa^cZ ^c eVi^Zcih l^i]
dhiZdVgi]g^i^h d[]^e VcY$dg`cZZ#IdVkd^Y XdciVb^cVi^dc
WZilZZc i]Z ^ciZgkZci^dch! XajhiZg gVcYdb^hVi^dc lVh
eZg[dgbZYVii]ZaZkZad[XZcigZh!^ Z!e]nh^di]ZgVenegVXi^XZh#
I]Z XZcigZh lZgZ gVcYdban VaadXViZY id YZa^kZg dcZ d[
i]Z ild ^ciZgkZci^dch Wn bZVch d[ V XdbejiZg"\ZcZgViZY
gVcYdbhZfjZcXZ#EVgi^X^eVcihX]dhZl]^X]XZcigZidViiZcY!
WZ^c\jcVlVgZVi i]^h i^bZd[ i]Z ^ciZgkZci^dc i]Vi ^ilVh
VaadXViZY id YZa^kZg! i]ZgZWn Zchjg^c\ i]Vi gVcYdb^hVi^dc
lVh XdcXZVaZY# DjiXdbZh lZgZ bZVhjgZY Vi WVhZa^cZ!
&(! VcY+*lZZ`h Vi e]nh^di]ZgVenegVXi^XZh cdi ^ckdakZY
^c i]Z ig^Va Wn i]gZZ igV^cZY gZhZVgX] Vhh^hiVcihl]dlZgZ
Wa^cYZY id \gdje VaadXVi^dc# 7a^cY^c\lVhbV^ciV^cZY Wn
^chigjXi^c\eVgi^X^eVcihcdiidiVa`VWdjii]Z^g^ciZgkZci^dc
idi]ZgZhZVgX]Vhh^hiVcih#
Participants, therapists and centres
EVi^ZcihlZgZ^cXajYZY^[i]Zn]VYdhiZdVgi]g^i^hd[i]Z]^e
dg`cZZVXXdgY^c\idi]ZXa^c^XVaXg^iZg^Vd[ i]Z6bZg^XVc
8daaZ\Z d[ G]ZjbVidad\n 6aibVc Zi Va &.-+!6aibVc Zi
Va&..& VcYlZgZWZilZZc*%VcY-%nZVghd[ V\Z#I]Zn
lZgZ ZmXajYZY ^[ i]Zn ]VY di]Zg eVi]dad\n ZmeaV^c^c\
i]Z XdbeaV^cih0 XdbeaV^cih ^c aZhh i]Vc &% dji d[ (%
YVnh0 ^ciZgkZci^dc [dg i]ZhZ XdbeaV^cih l^i] ZmZgX^hZ ^c
i]Z egZXZY^c\ h^m bdci]h0 ^cY^XVi^dc [dg ]^e dg `cZZ
gZeaVXZbZcil^i]^cdcZnZVg0XdcigV^cY^XVi^dc[dgZmZgX^hZ0
^cVW^a^in id jcYZghiVcY i]Z 9jiX] aVc\jV\Z0 VcY V ]^\]
aZkZad[e]nh^XVa[jcXi^dc^c\YZÄcZYVh1'dci]ZlVa`^c\
VW^a^inVcYe]nh^XVa[jcXi^dchZXi^dchd[i]Z6a\d[jcXi^dcVa
^cYZm;VjX]ZgZiVa'%%(!AZfjZhcZZiVa&.-,#I]ZnlZgZ
gZXgj^iZY Y^gZXian Wn i]Z eVgi^X^eVi^c\ e]nh^di]ZgVe^hih dg
^cgZhedchZidegZhhgZaZVhZh^cadXVacZlheVeZghKZZc]d[
Zi Va '%%*# 6\Z! \ZcYZg! ]Z^\]i! lZ^\]i! adXVi^dc d[
XdbeaV^cih! YjgVi^dc d[ XdbeaV^cih! VcY i]Z egZhZcXZ d[
di]Zg X]gdc^X Y^hdgYZghlZgZ XdaaZXiZY#M"gVnh d[ i]Z ]^e
VcY$dg`cZZlZgZhXdgZYWnVg]ZjbVidad\^hiVXXdgY^c\id
i]Z@Zaa\gZcVcYAVlgZcXZhXVaZ0 ^iXdch^hihd[ÄkZ aZkZah
l]ZgZ%2cddhiZdVgi]g^i^h!&2YdjWi[jadhiZdVgi]g^i^h!'2
b^c^bVadhiZdVgi]g^i^h!(2bdYZgViZdhiZdVgi]g^i^h!VcY)2
hZkZgZdhiZdVgi]g^i^h@Zaa\gZcVcYAVlgZcXZ&.*,!GVkVjY
VcY9dj\VYdh&..,#EV^c VcYe]nh^XVa [jcXi^dc^c\lZgZ
bZVhjgZYl^i]i]ZLDB687ZaaVbnZiVa&.--#
E]nh^di]ZgVe^hih ldg`^c\ ^c eg^bVgn XVgZ ^c i]Z JigZX]i
gZ\^dc lZgZ ^cXajYZY ^c i]Z hijYn# I]Zn lZgZ gZXgj^iZY
jh^c\ i]Z C>K:A CVi^dcVa 9ViVWVhZ d[ Eg^bVgn 8VgZ
E]nh^di]ZgVe^hih# 6 gVcYdb hVbeaZ d[ h^m ]jcYgZY
e]nh^di]ZgVe^hih [gdb JigZX]i gZ\^dc lVh ^ck^iZY id
eVgi^X^eViZ# DcZ ]jcYgZY e]nh^di]ZgVe^hih gZhedcYZY! d[
l]db-,ldg`^c\ ^c,'egVXi^XZhlZgZl^aa^c\VcYVWaZ
ideVgi^X^eViZ#
Intervention
I]Z ZmeZg^bZciVa \gdje gZXZ^kZY V WZ]Vk^djgVa ZmZgX^hZ
egd\gVb hZZ 6eeZcY^m & dc i]Z Z6YYZcYV [dg YZiV^ah#
I]Z^ciZgkZci^dclVhY^gZXiZYViV i^bZ"Z[[ZXi^kZ^cXgZVhZ
^ci]ZaZkZad[VXi^k^i^Zh!l^i]i]Z\dVad[^ciZ\gVi^c\i]ZhZ
VXi^k^i^Zh ^cidYV^an a^k^c\#I]Z ^ciZgkZci^dcVahd ^cXajYZY
^cY^k^YjVaan"iV^adgZY ZmZgX^hZh V^bZY Vi gZYjX^c\ Vcn
^beV^gbZci a^b^i^c\ i]Z eZg[dgbVcXZ d[ i]ZhZ VXi^k^i^Zh#
I]ZXdbeaZiZegdidXda ^cXajYZYlg^iiZcbViZg^Vah hjX]Vh
ZYjXVi^dcbZhhV\Zh! VXi^k^in Y^Vg^Zh! eZg[dgbVcXZ X]Vgih#
I]Z ^ciZgkZci^dc Xdch^hiZY d[ VbVm^bjb d[ &- hZhh^dch
dkZgV&'"lZZ`eZg^dY![daadlZYWnÄkZWddhiZghZhh^dch^c
LZZ`&-!'*!()!)'!VcY**#>cLZZ`&-VcY'*!eVgi^X^eVcih
lZgZ VaadlZY id gZXZ^kZ ' hZhh^dch# E]nh^di]ZgVe^hih
YZa^kZg^c\ i]Z ZmeZg^bZciVa ^ciZgkZci^dc gZXZ^kZY ' YVnh
d[igV^c^c\!l]^X][dXjhZYdci]ZheZX^ÄXh`^aahcZXZhhVgn
idegdk^YZWZ]Vk^djgVa\gVYZYVXi^k^in#E]nh^di]ZgVe^hih^c
i]ZZmeZg^bZciVa\gdjelZgZVahdhjeedgiZYVcYVYk^hZYWn
e]dcZVcYbZZi^c\hYjg^c\i]ZhijYn#
I]ZXdcigda\gdjegZXZ^kZYjhjVaXVgZVXXdgY^c\idi]Z9jiX]
e]nh^di]ZgVen\j^YZa^cZ [dgeVi^Zcihl^i]]^eVcY$dg`cZZ
dhiZdVgi]g^i^h Kd\Zah Zi Va '%%&#I]^h \j^YZa^cZ Xdch^hih
d[\ZcZgVagZXdbbZcYVi^dch!Zbe]Vh^h^c\i]Zegdk^h^dcd[
^c[dgbVi^dcVcYVYk^XZ!ZmZgX^hZ!VcYZcXdjgV\ZbZcid[V
edh^i^kZ Vii^ijYZ id Xde^c\l^i] hnbeidbh hZZ6eeZcY^m
'dci]ZZ6YYZcYV[dgYZiV^ah#I]Z^ciZgkZci^dcXdch^hiZY
d[ V bVm^bjb d[ &- hZhh^dch dkZg V &'"lZZ` eZg^dY#
I]Z ^ciZgkZci^dc lVh Y^hXdci^cjZY l^i]^c i]^h eZg^dY
^[! VXXdgY^c\ id i]Z e]nh^di]ZgVe^hi! Vaa \dVah ]VY WZZc
VX]^ZkZY#6ii]ZZcYd[i]Z&'"lZZ`eZg^dY!e]nh^di]ZgVe^hih
VYk^hZY eVgi^X^eVcih idbV^ciV^c ZmZgX^h^c\ Vi ]dbZ# I]Z
e]nh^di]ZgVe^hihYZa^kZg^c\i]ZXdcigda^ ciZgkZci^dcgZXZ^kZY
)]djghd[igV^c^c\VWdjii]Z\j^YZa^cZ#
7di] i]Z ZmeZg^bZciVa VcY Xdcigda ^ciZgkZci^dch lZgZ
YZa^kZgZYideVgi^X^eVcih^cY^k^YjVaanWne]nh^di]ZgVe^hih^c
eg^bVgnXVgZ[dg(%b^cjiZheZghZhh^dc#6aae]nh^di]ZgVe^hih
YdXjbZciZYZkZgnhZhh^dcdchiVcYVgY^hZY[dgbh!^cXajY^c\
^c[dgbVi^dcVWdjiYZk^Vi^dch[gdbi]ZegdidXda#
Outcome measures
:mZgX^hZVY]ZgZcXZlVhbZVhjgZYVhl]Zi]ZgeVgi^X^eVcih
XVgg^ZY dji i]Z ]dbZ ZmZgX^hZh ^Z! ZmZgX^hZh V^bZY Vi
^cXgZVh^c\higZc\i]!_d^cigVc\Zd[bdi^dcVcY_d^cihiVW^a^in
dgVXi^k^i^Zh^Z!eZg[dgbVcXZd[lVa`^c\!VhXZcY^c\hiV^gh!
VcY XnXa^c\ gZXdbbZcYZY Wn i]Z^g e]nh^di]ZgVe^hi
HVWViZ '%%(# EVgi^X^eVcih hZa["gViZY i]Z^g VY]ZgZcXZ id
gZXdbbZcYVi^dch [dg ]dbZ ZmZgX^hZh VcY VXi^k^i^Zh dc V
*"ed^cihXVaZl]ZgZ&2VabdhicZkZg0*2kZgnd[iZcHaj^_h
ZiVa&..(#EVgi^X^eVcihlZgZVh`ZYhZeVgViZanVWdjil]Zi]Zg
i]Zn XVgg^ZY dji i]Z^g ZmZgX^hZh VcY VXi^k^i^Zh#6Y]ZgZcXZ
lVhgZedgiZYVh»NZh¼l]ZceVgi^X^eVcihgViZYi]ZbhZakZh)
d[iZcVY]ZgZcidg*kZgnd[iZcVY]ZgZci#
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E]nh^XVaVXi^k^inlVhbZVhjgZYjh^c\i]ZHFJ6H=H]dgi
FjZhi^dccV^gZ id 6hhZhh =ZVai] :c]VcX^c\ E]nh^XVa
6Xi^k^in LZcYZa"KdhZiVa'%%(#I]ZHFJ6H=XdaaZXih
YVnheZglZZ`!VkZgV\Zi^bZeZgYVn!VcYZ[[dgi[dge]nh^XVa
VXi^k^i^Zh hjX] Vh Xdbbji^c\ VXi^k^i^Zh! aZ^hjgZ i^bZ VcY
hedgi VXi^k^i^Zh! ]djhZ]daY VXi^k^i^Zh! VcY VXi^k^i^Zh Vi
ldg` dg hX]dda# Jh^c\ i]Z 6^chldgi] 8dbeZcY^jb d[
E]nh^XVa 6Xi^k^i^Zh 6^chldgi] Zi Va '%%%! Vc ^ciZch^in
hXdgZ bZiVWda^XZfj^kVaZcihlVhVhh^\cZY idVaae]nh^XVa
VXi^k^i^Zh#I]^hlVhi]ZcjhZYidYZiZgb^cZl]Zi]ZgeVi^Zcih
bZi i]Z jeYViZY gZXdbbZcYVi^dch [dg e]nh^XVa VXi^k^in
[gdb i]Z 6bZg^XVc 8daaZ\Z d[ Hedgih BZY^X^cZ VcY i]Z
6bZg^XVc =ZVgi 6hhdX^Vi^dc =Vh`Zaa Zi Va '%%,# I]Z
gZXdbbZcYVi^dc[dge]nh^XVaVXi^k^in^hbdYZgViZ"^ciZch^in
VZgdW^X e]nh^XVa VXi^k^in [dg V b^c^bjb d[ (% b^cjiZh
dcVi aZVhiÄkZYVnhVlZZ`!dgk^\dgdjh"^ciZch^inVZgdW^X
e]nh^XVaVXi^k^in[dgVb^c^bjbd['%b^cjiZhdcViaZVhi
i]gZZYVnhVlZZ`!dghdbZXdbW^cVi^dcd[bdYZgViZ"VcY
k^\dgdjh"^ciZch^inVXi^k^i^ZhViaZVhi)*%B:I#b^c#l`#;dg
daYZg VYjaih! bdYZgViZ ^ciZch^in lVh YZÄcZY Vh VXi^k^i^Zh
l^i]Vc ^ciZch^ind[(·*B:IVcYk^\dgdjh ^ciZch^inlVh
YZÄcZYVhVXi^k^i^Zhl^i]V ^ciZch^ind[r*B:ICZahdc
Zi Va '%%,# E]nh^XVa VXi^k^in lVh gZedgiZY Vh bZZi^c\
i]Z gZXdbbZcYVi^dc [dg e]nh^XVa VXi^k^in NZh$Cd VcY
Vh cjbWZg d[ YVnh eZg lZZ`l^i] Vi aZVhi (%b^cjiZh d[
bdYZgViZidk^\dgdjhe]nh^XVaVXi^k^in#
Data analysis
I]ZiVg\ZihVbeaZh^oZlVh'%%eVgi^X^eVcihl]^X]egdk^YZY
-% edlZg id YZiZXi V '* WZilZZc"\gdje Y^[[ZgZcXZ ^c
eVi^Zci \adWVa VhhZhhbZci VcY hbVaa id bZY^jb"h^oZY
Z[[ZXih%#'·%#)^ceV^cVcYe]nh^XVa[jcXi^dc^c\!Vi ild"
h^YZY h^\c^ÄXVcXZ aZkZa d[ %#%*\^kZc VbVm^bjb adhh id
[daadl"jed['%#
I]Z hiVi^hi^XVa VcVanhZhlZgZXVgg^ZYdji VXXdgY^c\ id i]Z
^ciZci^dc"id"igZVi eg^cX^eaZ# ;dg Y^X]didbdjh kVg^VWaZh
VY]ZgZcXZ id ZmZgX^hZ VcY VXi^k^i^Zh! VcY bZZi^c\ i]Z
gZXdbbZcYVi^dc[dge]nh^XVaVXi^k^in!dYYhgVi^dh.*8>
lZgZXVaXjaViZY#;dgXdci^cjdjhkVg^VWaZhYVnheZglZZ`l^i]
ViaZVhi(%b^cjiZhd[bdYZgViZidk^\dgdjhe]nh^XVaVXi^k^in!
bZVcY^[[ZgZcXZ.*8>WZilZZc\gdjehlVhXVaXjaViZY#
9ViV lZgZ VcVanhZY jh^c\ ad\^hi^X dg a^cZVg gZ\gZhh^dc
VcVanhZh# 8dc[djcY^c\ Z[[ZXih VcY Z[[ZXi bdY^ÄXVi^dc d[
i]ZWVhZa^cZhXdgZhd[ZVX]djiXdbZbZVhjgZ!YjgVi^dcd[
hnbeidbh! adXVi^dc d[ dhiZdVgi]g^i^h ]^e! `cZZ! dg Wdi]!
gVY^dad\^XVaZk^YZcXZ!WdYnbVhh^cYZm!XdbdgW^Y^in!V\Z!
hZm!VcYgZXgj^ibZcibZi]dYe]nh^di]ZgVe^hidgcZlheVeZg
lZgZ^ckZhi^\ViZYVcYVcVanhZhVY_jhiZYVXXdgY^c\an#
Results
'MPXPGQBSUJDJQBOUTUIFSBQJTUTDFOUSFTUISPVHI
the trial
6 idiVa d[ '%% eZdeaZ l^i] dhiZdVgi]g^i^h eVgi^X^eViZY ^c
i]Zig^Va/.,eVgi^X^eVcih^ci]ZZmeZg^bZciVa\gdjeVcY&%(
eVgi^X^eVcih ^c i]Z Xdcigda \gdje# I]Z ZmeZg^bZciVa VcY
Xdcigda \gdjeh ]VY h^b^aVg WVhZa^cZ X]VgVXiZg^hi^Xh IVWaZ
&# BZVhjgZbZcih Vi LZZ` &( lZgZ XdaaZXiZY [gdb .%
ZmeZg^bZciVaeVgi^X^eVcih.(VcY&%'XdcigdaeVgi^X^eVcih
..VcYViLZZ`+* [gdb-,ZmeZg^bZciVaeVgi^X^eVcih
.%VcY.'XdcigdaeVgi^X^eVcih-.;^\jgZ&#;^[in"
ÄkZe]nh^di]ZgVe^hih^ c)+XZcigZhYZa^kZgZYi]Z^ ciZgkZci^dc0
i]ZX]VgVXiZg^hi^Xhd[i]ZgVe^hihVcYXZcigZhVgZegZhZciZY^c
IVWaZ'#
5BCMF. Baseline characteristics of participants.
Characteristic Randomised 
(n = 200)
Lost to follow-up 
(n = 21)
Exp 
(n = 97)
Con 
(n = 103)
Exp 
(n = 10)
Con 
(n = 11)
Age (yr), mean (SD) 65 (7) 65 (8) 63 (7) 65 (9)
Gender, n males (%) 24 (25) 22 (21) 4 (40) 1 (9)
Body mass index (kg/m2), mean (SD) 28 (4) 29 (5) 29 (4) 31 (4)
Co-morbidity, n (%) 63 (68) 65 (64) 7 (70) 8 (73)
Radiological evidence of osteoarthritis,  
dA[bb]h[dBWmh[dY[iYeh[r2 (%)
56 (74) 45 (64) 4 (40) 3 (27)
Location of osteoarthritis, n (%)
 Knee 67 (69) 63 (61) 5 (50) 6 (55)
 Hip 22 (23) 28 (27) 2 (20) 2 (18)
 Both knee and hip 8 (8) 12 (12) 3 (30) 3 (27)
Duration of complaints, n (%)
 < 1 yr 23 (24) 24 (23) 2 (20) 3 (27)
 1–5 yr 39 (41) 33 (32) 3 (30) 4 (36)
 > 5 yr 33 (35) 46 (45) 5 (50) 4 (36)
Pain (0-20), mean (SD) 9 (3) 9 (3) 10 (2) 8 (3)
Physical function (0-68), mean (SD) 29 (13) 29 (10) 30 (11) 28 (11)
Exp = experimental group, Con = control group,
5BCMF. Baseline characteristics of therapists and centres.
Characteristic Exp Con
Therapists (n = 26) (n = 29)
 Age (yr), mean (SD) 40 (7.9) 41 (7.9)
 Gender, n males (%) 15 (58) 18 (62)
  Qualiﬁcations,  
n postgraduate (%)
9 (35) 5 (17)
 Experience (yr), mean (SD) 16 (7) 16 (8)
Centres (n = 23) (n = 23)
 Participants (n/centre), mean (SD) 3.7 (3.1) 3.6 (3.0)
Exp = experimental group, Con = control group,
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$PNQMJBODFXJUIUSJBMNFUIPE
DkZgVaa! (( eVgi^X^eVcih &, YZk^ViZY [gdb i]Z hijYn
egdidXda# ;dg &% Xdcigda eVgi^X^eVcih &%! ^ciZgkZci^dc
lVh iZgb^cViZY l^i]^c + hZhh^dch# ;dg + ZmeZg^bZciVa
eVgi^X^eVcih +! i]Z ^ciZgkZci^dclVh iZgb^cViZYl^i]^c
+hZhh^dch!VcY^c&,eVgi^X^eVcih&-aZhhi]Vc'WddhiZg
hZhh^dch lZgZ eZg[dgbZY# :meZg^bZciVa eVgi^X^eVcih
gZXZ^kZY dc VkZgV\Z .#- dji d[ &- H9 (#* hZhh^dch dkZg
i]Z&'lZZ`eZg^dYl]^aZXdcigdaeVgi^X^eVcihgZXZ^kZY&&#,
H9)#(gZhjai^c\^ci]ZZmeZg^bZciVa\gdjegZXZ^k^c\&#.
.*8>%#-id(#%[ZlZghZhh^dchi]Vci]ZXdcigda\gdje#
I]ZZmeZg^bZciVa\gdjegZXZ^kZYdcVkZgV\Z)#- H9&#+
WddhiZghZhh^dch#
Effect of intervention
<gdje YViV Vi &( VcY +* lZZ`h VgZ egZhZciZY ^c IVWaZ
( [dg ZmZgX^hZ VY]ZgZcXZ VcY ^c IVWaZ ) [dg bZZi^c\
gZXdbbZcYVi^dch[dge]nh^XVaVXi^k^in!l]^aZ\gdjeYViVVi
WVhZa^cZ!&(!VcY+*lZZ`hVgZegZhZciZY^cIVWaZ*[dgYVnh
eZglZZ`l^i]e]nh^XVaVXi^k^in#
Exercise adherence/ :mZgX^hZ VY]ZgZcXZ lVh hZa["gViZY
Wn&)-eVgi^X^eVcih,,^cLZZ`&(VcY&+-eVgi^X^eVcih
.)^cLZZ`+*#I]ZgZlZgZbdgZb^hh^c\YViV^cLZZ`
&(YjZidi]ZZggdcZdjhjhZd[Vc^cXdbeaZiZfjZhi^dccV^gZ
[dgVh]dgieZg^dY#I]Zb^hh^c\YViVlZgZY^hig^WjiZYZfjVaan
WZilZZci]Z\gdjeh#
Screened for eligibility (n = 341)
Measured adherence and physical activity
Randomised (n = 200)
(n = 97)                                                                    (n = 103)
Excluded (n = 141))
Did not meet inclusion 
criteria (n = 76)
Negative advice GP (n = 17)
Not motivated (n = 42)
Reason unknown (n = 5)
Measured adherence and physical activity
(n = 90)                                                                    (n = 102)
Control Group
usual care
bv  18 sessions 
within 12 weeks
Week 0
Lost to Week 13 follow-up
declined to participate 
(n=1)
Experimental Group
behavioural graded 
activity
bv  18 sessions  
within 12 weeks
Lost to Week 13 follow-up
Co-morbidity  (n = 3)
jejWb^_f%ad[[
replacement (n = 3)
family circumstances 
(n = 1)
Measured adherence and physical activity
(n = 87)                                                                    (n = 92)
Week 13
Week 65
Control Group
no intervention
Lost to Week 65 follow-up
no motivation (n = 6)
comorbidity (n = 1)
cost intervention (n = 1)
family circumstances 
(n = 1) 
lost contact 
(n = 1)
Lost to Week 65 follow-up
Co-morbidity (n = 2)
no motivation (n = 2)
increased pain (n = 1)
movement (n = 1)
Experimental Group
bv  7 booster sessions 
at 5 time points
'JHVSF. Design and ﬂow of participants through the trial.
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Table 3. Number of adherent participants (%) in each group and odds ratios (95% CI) between groups for those participants 
WZl_i[Zjef[h\ehc[n[hY_i[iWdZ%ehWYj_l_j_[iXoj^[_hf^oi_ej^[hWf_ij$
Adherence to 
recommendations
Groups Odds ratio between groups*
Week 13 Week 65 Week 13 Week 65
Exp Con Exp Con Exp relative to Con Exp relative to Con
Exercises +)%-' 
(75)
)(%-' 
(44)
*,%-/ 
(59)
(*%-( 
(34)
4.3 
(2.1 to 9.0)
3.0 
(1.5 to 6.0)
Activities +'%-& 
(74)
(,%+* 
(48)
)(%-' 
(46)
'-%+* 
(32)
3.1 
(1.4 to 6.9)
1.8 
(0.8 to 3.8)
Exp = experimental group, Con = control group, * = adjusted for site of osteoarthritis (hip, knee, both)
5BCMF. Number of participants (%) in each group meeting recommendation for physical activity* and odds ratios (95% CI) 
between groups.
Physical activity Groups Odds ratio between groups #
Week 13 Week 65 Week 13 Week 65
Exp 
(n = 90)
Con 
(n = 102)
Exp 
(n = 87)
Con 
(n = 92)
Exp relative to Con Exp relative to Con
Meeting 
recommendation
84 
(93)
77 
(76)
76 
(87)
67 
(73)
5.3 
(1.9 to 14.8)
2.9 
(1.2 to 6.7)
;nf3[nf[h_c[djWb]hekf"9ed3Yedjheb]hekf" 3ceZ[hWj[f^oi_YWbWYj_l_jo\eh4)&c_dn+ZWoi%maehl_]ehekif^oi_YWbWYj_l_jo\eh4(&
c_dn)ZWoi%ma"3WZ`kij[Z\ehXWi[b_d[iYeh[iWdZZkhWj_ede\YecfbW_dji$
>cWdi]\gdjeh!bdhieVgi^X^eVcihlZgZVYk^hZYidXVggndji
]dbZZmZgX^hZh/,&eVgi^X^eVcih.,^ci]ZZmeZg^bZciVa
VcY,&eVgi^X^eVcih.*^ ci]ZXdcigda\gdjeYjg^c\i]ZÄghi
&'lZZ`hVcY,.eVgi^X^eVcih.+^ci]ZZmeZg^bZciVaVcY
,'eVgi^X^eVcih-)^ci]ZXdcigda\gdjeWn+*lZZ`h#D[
i]dhZeVgi^X^eVcihl]dlZgZVYk^hZYidXVggndjiZmZgX^hZh!
VY]ZgZcXZ id gZXdbbZcYZY ZmZgX^hZh lVh h^\c^ÄXVcian
]^\]Zg^ci]ZZmeZg^bZciVa\gdjei]Vci]ZXdcigda\gdjeVi
&(lZZ`hDG)#(!.*8>'#&id.#%!VcYVi+*lZZ`hDG
(#%!.*8>&#*id+#%IVWaZ(#
BdgZeVgi^X^eVcih^ci]ZZmeZg^bZciVa\gdjelZgZVYk^hZY
id eZg[dgb ]dbZ VXi^k^i^Zh i]Vc ^c i]Z Xdcigda \gdje/ ,%
eVgi^X^eVcih.+^ci]ZZmeZg^bZciVaVcY*)eVgi^X^eVcih
,(^ci]ZXdcigda\gdjeYjg^c\i]ZÄghi&'lZZ`h!VcY,&
eVgi^X^eVcih--^ci]ZZmeZg^bZciVaVcY*)eVgi^X^eVcih
++ ^c i]Z Xdcigda \gdje dkZg i]Z [daadl^c\ nZVg# D[
i]dhZeVgi^X^eVcihl]dlZgZVYk^hZYideZg[dgbVXi^k^i^Zh!
VY]ZgZcXZ id gZXdbbZcYZY VXi^k^i^Zh lVh h^\c^ÄXVcian
]^\]Zg^ci]ZZmeZg^bZciVa\gdjei]Vci]ZXdcigda\gdjeVi
&(lZZ`hdcan DG(#&!.*8>&#) id+#.#6i+*lZZ`h!
i]ZgZ lVh cd h^\c^ÄXVci Y^[[ZgZcXZ WZilZZc i]Z \gdjeh
IVWaZ(#
Physical activity/ H^\c^ÄXVcianbdgZ d[ i]Z ZmeZg^bZciVa
i]VcXdcigda\gdjebZi i]Z gZXdbbZcYVi^dch [dge]nh^XVa
VXi^k^inVi&(lZZ`hDG*#(!.*8>&#.id&)#-VcYVi+*
lZZ`hDG'#.!.*8>&#'id+#,IVWaZ)#I]ZZmeZg^bZciVa
\gdjeeZg[dgbZYViaZVhi(%b^cjiZhd[lVa`^c\dc&#+YVnh
.*8>%#-id'#)bdgZi]Vci]ZXdcigda\gdjeVi&(lZZ`h
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